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5- 5- 1 高放射性韓液の固化処理鋲
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 Ll •Sepbngl itii cr) i - )"(s as 6 )bs. -e`'(i• ve idS.sc Vt.: ,} 5 oeaggev7u' ee L '( JTÅqiF[J7it staee pt 6 2 LN 5 3Ez;;it\EEX] rs FmS
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21 6. a M, 6 cr) 6a!nc X2} di •fe VC. iffF za inA k OC =ee tw'(i• VS 2ii g D tw b kif 6 2•LÅéLN r: VNhK. tw blf,tk st#
buf lz et]vtgvNLlrk-{t" :j - pvz:lji-#.x.-s"6 liili"rbsza 4. tÅri'iv gEvsgitere"#te)::vNbs. ljgghstwtws;}•t
"( its ee ee va ns gL 'ti) ee t5} tw L ts vN 2 VN 5 JFij, kcos 2}N b . I Åq VTL- Gee d;ig a) ig divN$ikic va. .} ,, '( #' s ge pz tfi ee
JÅq) ovtwrbKA! e rt: g.ladi kva,5k (ir {XT$ -Å} 6 C t Di-(E• g 6.
 Ilt Å} a) .k 5 fs ue,Ekl b4 t5 JzN$ t: fo-vN 'c eÅ}. ct..;fi,g)bs h z. v= a) )b4h4io tl) -ilS pm{icptns(`pttif-i"ije ee -9" 6 fg litIl e9va\S;
di/7bitvN-t 17 F esficlkb. !icwte9iffFigut!d ltvNtifulttatfttwej lf. raLEIIeesSPimgeB9deec
th"6 it/ps.,,*`Sc# tseestL. $ gi) eetceeel:ffffSjet J . '(ffIEtEE{tilv=- )vN'c its t9}"blEfhfilt. 6. f:fo• b: .niÅqta)
])Ei nli 2 L '( vt. gzk ue4kevfitr :e fl b 6 e: 2 lt X, J5" ftLr )bx ? a) msEvSSIl k L 'c c 5 L te Jtiill ve ee -]' 6
ffe;t-: e#AE rk 'c" a, t e 6 JftE lrL. evrbs.filg 6 ts VN.
ag 2 su k 1 y b ft re vÅr ft ta ee gE st ee #tao ca ttsilk
2-1 er "st
 -li S y } eXfisVtFX-S b l ÅriÅqesajblge}E L-( ,;.frÅq MVNSE,21,•( Se D. te aÅr7LkfatilflSetllig'Z[i S. 6-li 1 y 5 -x•
-x F. AreMltaj,.hQL-(e62•L6 e]vS7vJ? i;i ,fi iJ - F 7k 2i'aÅrMleq{t:AiiS=g9ag{t#.g}). eeCttw' t. tu
[fi iVi zst 21 ve - )v, '( vx ij Åq a) kfitwns' fo 6e. ii 5 L fe krsX ec g6vN 'c. ltS(M{IE esee tz zkr ti f y F v: ik
t) ' C paft'il- 6fiiVlcDigSklfreeEpt. ffkL'cJY 6 E . iFIJ,e,I Ek L"(eX a) -tt / y F e;l Sbwttwx'"(-'tfiffir ew{tfflj
-(! fo. b . ti)M ge-gD} 6 \JptYf -e- 6 t ff-}ffts- ra pa{icOXfi rs k 6 ajSMth thN }}, 6. b) ee{icOeess OX -tt S y
F nttfi- t rk t ut ziÅqfn5( PE,t= tw.4 o' Åq hm'(f• }i b. k s y l t liS(es•ifSee 'M fo 6vN}s le f y F. zk k ca
ck ee st im, t. di ;p.aew*.T' t LN s sic wt e", ee ee rs tft {k (• gi{ice 6 e t Ds' '(i * 6. Åë) k s y F nk fnmexJtzSc
S!rtwpageati!IEfie tzRi- )])sf}). M4t {4i*ags()ptt5]Llt7L'.S6Pgeec)lydiLNbc 2 i5 7:it 5 lzS(blwaIYIi#`DFmfieeDi/4 7Z
vx d) k 1 y F rk fwafi m #, bu}g ge t's"t .Fe •k ex Lic ty2 es fi- Åq . nc{t ig Lx en oc "x- rs s 7k 6 }s". Is( ntesl ptff. lt
ftma ffHfi tllzJps A•9 ee e# {?kvc ee JFE ee $stJK. -lb ts. c t thx'(! g 6. ts 2t'- a) XkhK he t`' Cb i}"l. ,l 5 . -JE. e) ee
{icuc:."ceeee#2il{z)•fig&fo'atu'es-g,thsps.hll-e'B.. f) pm{tfÅrfgrtipt(bl{tlliff.sa)rstitit=-yt"t.-;`6diti1{gltc
V: : ]rÅq Hfi cD ,rkÅq hs Svx ra Et" ZÅqJFU 7k ,E aÅr ig L "c b 6.
 Jlt J a) .l 5 ts 4g. S( de ig -Åë s. le .7t )/ F NItilkerk 'f '(S Ot pmsc pttfi• a.)bo '(i gcÅr Xnc ig JE v '( vN 6 os. ec
{tlliv'(-sta'c$ilvaLt56es)KiLJPfi{ic•l2gcD [JRIeeRVcwaS"6IllF`)'pEE}XLteqe9f2j itVb White L]1]ahaiei4)
extU , Pu foh k U' NItE[{4NOs lt AH (lg wtigi pm rti v A' 7tz ee"ua ig ee{ic S" 6k to ee. 7x 7 7 p s fi{tza 2
ktg ue-)ba cT} JE il21 6tlLwt va-at L. -tr 1 ;i h ee Åë"i )U iFij 'C• th. 6 e t it HN 6 Dts ec L. '( VN 6o gme 1i ty
tft!lt 5)}s. 24 4A m- 259 Pu ft ik•(g wtlig mptr a) pt 'ta lt 4i pm L 7ft.r ab "}År le s ;.' 5 e( .} ., -c tw{ic'G" 6 ]JEi SIk ig
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twt stv V. 7' ii7 ;i F 6()peeqeaDvNv( i5su{IiLvcvN6. c`zÅreaj..Jb4 l ]iÅqLpt1-kwt. ]:7]fffiff". i ;i a ij - ts /JQ
ff{e.elP) vgl. 'thstftsteettzolt-tt ?t ;- FN{ics'6za•stc-ÅrvN'cliigueDseq{tts,] v"pmltJptgoD: t.g.Teq?cfoAx
l•x-•"-S"g,,Ytw ErasvN". X{ttgesffMve-pvN'c}S7" r.t-Åq . sr V iy1 V - F [EEa)jFifJiE. 7L)Åq Jti i7 .x 9' i7 9 F
aÅr)ttijfll lg. Es St;"J/- -.ft. U'(vN6. e e)EIFPf:iltso"..b'tutE39IlÅqeeea`1)PpSeez}t2 ti) lt.'(VN6hx -S"ttTX2 '""6-th)bitee
F-K'tz t. te di Jiit5} t VS.faee$.--lma, S(LLmp.Kpt ts a)'(i fo D. {ici"!}`5tilew-.VL k p (tiI V 6 2 taeeeeimtt{al:}tL-(h
kk!i i: E , eqiltij=.-"b'C-yif"dr 6 pa ]: 2 pmILf6g`DgeziÅqEEt= Sif`g' 7n twEE{fliJPifiitosagttrli 2 a) ee es.jbKHA t5 1)4et. k. t'L,
-o,x ratvts c t rs ti ve ffmneensR$ 2tL 'cvN 6o
 PlÅ}cnrk igi.?3re v. rk fr.vaffY-ely.sa g fttlor) pnnyee ig t o ktt' fspt s. 7Islee ,xrL.re}-vN-cvutt,geN;ekststtl,tatiD pa
i" L• Va "ri- -e. - 6 #g{ L• 4E SiSe A. n. ges ag. tT"L' ra es rw t L -C RX tw ig es catmp ee -ta a ffj(la ee, , ee fos k as igue K f
y 1.sz• pttiÅq a) [ti]{ ic xtu? e e: ee l. '( ge.,eaeg tza" kakt z}f hu ,z 6.
2 --- 2 i'utsLtSlpteeV7Ja)mo{icecSict-e"6ptl getc4'iSZtfi•cDFS,tW
 2-2-t tw g
 g f Årt F el ieermE"--6DziÅqft JtrasSe.. LXX7:itagFme•teitttw }) t'tue"te-- ?t ;i F -c-x beX. -li .7t y F f5tt5i)-a)71Åq
Tinis(EEr,a)kfiecege. zesmais.X2 if{ics.egSc 7.- ltreLc-t. I cz)rksAtynNns'sweik fi-e- -cr t kes. ijtaif
S4]tr . rk fc{t:paEFitw}C ss ?rs(tkt X.it matwfigig1.46 te to euk Åq c t n`ÅqS- * fs t•N-J`itSC-JftF'(i }},. 6hs. i 6 ec g tc '?ra
A,. 1jEll'J("i`?) 2i' cp. -ptcD l${t{•'E* 5:.72sff}e'(i 7r.it 5 fe tt)ecVS. "-pt ?i y 5 E zk• 2 Cbt,it Ari jb4i})tw. re, eak'nxrk '(•
o fi/#}: igY 73: ag-PmS rt-I enagnNJCtTiklL,, ?cD Fmi lfc -t 1 y F -se-x 5 a') bJio v9) 6 workabi li tyosRff-(i th.
x., c k ig dits rk'(i• fo 6. reNt O de s y År -AL" -n F. e xv B Jy. = y 1! lj - F XJTA E' M. SA IC erk. -tz 5 y
F. 7tÅq. gpttsE'cDgeeAlt-.LasSoj' eces'-ta 5e 2 vl .l .,, "(r-E is-Na') .] 5 rsfajÅqEt E S-{tsillrA. I 2 i5njfi'Åq•
MIJ)iji. -:if. ee{'cageX2 71t 615(IX,YtkptXViit. LtltinWSpt2ff.(z)tsJE.rt,,#,[. JigitLtjm:9-sipXtsJblka)Sm::f. g
2) }:e•Xkrt.rwaJip7)y fo Y rs t" EtAH A.`Åqi tsb. Lft.ThKt, '( -ti pt y 5 t'2 A. ma{lt-if' 6. za-Ap VeVÅ}. CkL
So{' L.:UtE"LR't"flj cbff.`i•ff,ge.-g'rLor. .l .. '(worlcal•ilityJPvafarJrZfem. {vakege..(t C(-)intfia"j'l'L'.fi)tiLftigxVtc lv. kCDik,Spk.
fiig..i•{kfr.Mi,'nvS• Åqict=ii.i'•S9iSif{iiilll+ thseC !sb2x511ItsE{gibiXh 5. C 5 Lteen,E,k, ab4il). El!eersZiftstgitguek
ft,Ikh}ttw.r#.ci) n,tfÅqeekig2JVU- )VN(. I 2,zil, thS• ke S y F --R-x F Pe=Z:IJEE-Åë6aeODe2•V-?F t•LODueff 6rXwt
ar, vl' 4fie.it v fc.
 2 --- 2 - 2 9. ,wtfi za
a) 1tr`--gele .,t ;,t l.
-lt 7t y }s C•lllJitS[lL'( ;l{Jt/ b Åry F"-+t 7i ;i IL E! ?Ea-lz 7( y F 2 ll 6iFerjt" Si)tx6)bx •'thXVtst, igtereit
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E 2'L ra. tlj"ti .x J 7. •; v " •K •;retu Ara 7tst. 7 7v S t-ig. '? Am bl fat t" lt t?, k].hll V tc is ap '(i dit, . "c. ue me. uedttS(
FEtl,OE}!,calt lt6 ts uteteeptdi rk' fu " fi y Fke 5 y F "(S• i$ 6. "?tu•fi`M"en "nee at oÅéworkabilityjP
whftagi. zk vatgl fs g lt c5c ec L 5 3. px ag. pt.. Ktw. iP(Sfi, . ts tti cmp -evts. if•" fu b p y F' k s y F l= }t.
gk. EPwt. 4,esas. ,}tOJv 5 J7 ;.t l"-lz .7t ;i ts Zm E'a"Årnjts)bS'fe! E. 7bN. fi i5-geijC. L.h;ilb6$Vt.MVNf5
t'LzvN6gc} }tgts,Tti" jv s 7y }' it 1 7 " "(!h fa. 6o -\#S.wtee fatizNeet -e' rs. a•fi`geort•.glgig ,te7v s py År'
-le .7t Årt F e-. Kpt..a',pmeUtS 2i" a) fi fi9a') 7fe to}r.e-S #i,egpt,•,.,rtt" nx F i ;- F"-{t 1 ;i F 7itvaVN6)bi. ftYS. k9.eu
,sLtcqeJpa,e{ytFblgiet.. gLr iTtfss7v F i7 y v-t! s y " aÅr -et•av2 rktÅq -(Jf.Trevst vM.
 zts $tw•(•et. re,-'- as ge7ptk9 rut{t:,:!ilmaJSe fat a, S. ft ig i##. LntA.1 ts tltaLrp.R9agitst.:-is- -S k S y } b V(gre
FrN" .ni F ji )x y-t f :it F z}terMLfit. ecofL;':"e]=$fibltr,v*rtc 2- t pefi't .k 5 ":eaO.Si02 .AL2Os,
IB'e2Os tr 2f fir Ell Eik t5)• 2 L '( LN 6PS. $ ti) eZ L'- M• P) Vrk fi th i' VN? mtwfi" L '( ue "npti('" 5 Ef l]( ( 5 CaO • Si02 ),
eepmij( 2 ZiE]((2CaO•kq,i02). 77v S y-S 4E.r•EN ( -AiCaC• ),•A.120s•-.FPe20s ). 7]v S ;ige s JEiEI(
( 5CaO•A12•Os) rs t' ut KgEikstMig W-.hiLtvN 6.




 e i}z6)t zk 2tJtink. ttNib}gb 6. -{{ .7e y hvNe-z F2 -?IL k. 2. -l! pt =r !ti. 7,v• S ;zue 5,Iili](. iftws
E'El(rk,u4 ,:vNzkwaftJliiEI(`1)ve'e'"?lk b X.e. h,. ct ut fio lgwa s JEfEJ(e} 5 5rdtu }:.,. 'r)v S yfifo sErLAÅqa) zlÅqfllim.
C a(OI{)2. 5eaO . Al 2Os • 5C aSO4 . 3 t• 5H2 O ibh at VC enee Jfi r)iÅq 7k2 .nim Åëf fiL. sE )tk. g te elagv- ?j
ut".flHpt ltUiV6g 6) eut at 5 rs le f y s 7tc-lnnyatspMHhsJSZftU. teeeezkpxreHMNzkrc• x2Tg.{t'31- 6.t t t) ,irL-.
k s y F -Åq- .x F e•d.ffÅqicv. fo. 6 eefiN5eqvee",,.`tkE.vapa.,.egt=x'"!'tre 7, :. eemeptitsijs6atL4.
2 ) tN •f ic ta cl i ut •f lt.ii]Ei,. Elit fi
 ke'm'--astupaitst'ta mp }e#lfi-G" 6ij Åq otse5 S. le f y } EiStfi•tai;(fEL;cox } zeij# 2"L i.)Mwaig. X
wa za eeXtfi. a) KX ts rs as pt t U"c Na2S04 , Na2C Os , ) aH2P04 fts A fe k s 7 - fiSl 6År t
cD ,fi pE "k e* HA ee 'c+ e* r vNDs ee •lk- pm pP tsB lt et be ik . n !ll iSC 8 2'L 6 idiSl E/ •ix za 6g ee k,S.r 2 L "i NaC[L , NaNOs ,
Caen2 lt. gt-,eehi, a)t#T,llJPee'pa. a)uasezatw6e(Lmets t• ec .] . vcEEiJitg2'L6See.ljtrtL,7ktwh{ttzt l."(
Fe(OiiDs, AL(OH)s ig. i6Oc7ye =V•tslolttLzNH4Cl ft. rkkge. 7]ufu iJ tL'(
HNOs, NaOH ltgL7v:.
 c2't, t5 utiga) 5 `eb. -t s ;i F iitfi•t erT}5(as{ttift ts- ) its a) ox-le s 7 } JSI;ffa)7k1llcDpare'(s• -L'-e nt{Lt:ii-i4
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sgr ."•y2fgee ty. 2ftefv. ?afiskimgeas )3 xrieTfiwi ec ts Å}xvifrvlt zftetth -e`'(i foJ 6 s. " . tc Åq Bzstr,atil fat ig tc fat
Lx ÅqÅr aÅr e: {z f År' b 71ÅqfUCFncn ueme. 7"ZsEc•ftt,e ee4-;- 6 c 2 fs Åq . ue{icthsLtsfi Lft.r cT) `}) O'g V:7)(fa4tatwH"HPM
ISLI e Ets tS d af- 7 2}., 5. VNV•lreHH. t L -Ctfi-tw L. -CJfi!ff L. twre#ia')erk,nckVCiviittltagee9 VlsP.f.mp-lt- 6 il) crÅr 2
,-ji fo,.,9L 6. L )bts l. Ir .)e ;i NSg Åq cDfttllEtzN]ÅriSi, IESt b. ea)ziÅq;FN5Zfi,Eiu, i5 ge ibto •Ctces-(I- in 5ktoOz.
,-'dek, i) A{'E-l!i7Lk pli Vc ]r:ftEII2zl b L-CJIijiEl-S-6tsPS. -tz 1 y F -C-.JÅq " OerÅqt6Dfiasuewrk "(fr e= ECDeRdic
i-?'-seJer-. E'cr)rctwrgptys.eyvcimbCy\-i}`6)b4igriit-ty--meel Sill6c2 vxgs'(I-c'31rg bo Lk7)s,)'( e d '(ivx. st
i) •?tu -tsÅ}F År,k opt ,if: {hEpk-ejvas-er-(s•g iklt 6tt=mai. fStlR•ssk f y År -sq- .x F ut warkabili tyeC -Eik E. gysew t.
"s}Kaworkabnityhi3g. 6tz6ptdaigesff]Ltczaado 2 8 Hwttwc-4k 7alblsny.mpe lt-ee' vN". te2z e
;in. ci'i {?vtiil- JiSe tfi.År-ai k'e)A. EX) rs geJ ngpt )flr LtnjesffY'llk 6 c t oe L 77.o
 Y.eg.re, vr. #t -g` 6 fi]" tsJIgi I,lr.F tw a) ueee ex Na2SO 4 , Na 2CO s ar) tstw X7b sc asVN tc 6b vc Xfz 5R lt s e J;i
irRps,,,,".2 VfL-. 1Ii"6, A]- a)zk&"IicalZouc-)Lk"ce#. AqtEbl.,Si)tttcexiecasptmpkzlÅqew{tMa)z"tcÅqÅrtaigtT-caig
vÅë A. a lr. Dos -ffk 'Z3' i}) 6 tik: bl). IFe(NO s) s , Al (NO s) s a) { e ]u ts han oe Na OHa) s e .rv? ? E $
tE-.n-."'hgAt. A`9 o. s e7vVRvao7jÅqueticim'?tua'Ke-as' rvLfe. uVte)bst, -(te;}"LC5 tz:exts 1. s e7Les-pta)
NaNOs as ft. ts ibv6e tv'L- fs 6.
 LXÅ}a){t'kEiSttE-a.]) fiflltc. ReccDeelkcage.tzc ik . "(EEVte ]lie(OH)s ovaasx 7 pt ." ig t b toet}`' t.:o
e iil,ej,.•S"i-•.KPs-tiÅq:tEi)1.R liikiK-,twITI/ifciÅrpa..eeimptiEIEce-F.Tq:Vi SfVN-zrf!irSek. 2tttc itÅr `r)•(ifo 67)i'. uafiirtrcptmek•
.k uX?ptsttmptas'MptS!Lfge= Ek o'( as'RVcutzkt:-,k'`"8;itJv( kJb. IIIR Type - .IE.iectoro - magnetie
ltYfoj.s' ture Meter (IKyoto Electoronics Manufacturing Co) ec .ll :) -z WJiit I.teazk
lgl".. fi{j7 s gS 'cs ge-}.
 LJ.Å} arÅr{ic4' iSl6i)L&Aff tsSa' orÅr,maff. p}I . LhSLtr'-g tto 'z ft 2- 2 eui:-I-K'"g-.
              ft2-2 rk{ttbiptHipt..)tSit
it ti-k xi,S.} tfÅr
   NaCl
   N aNOs
   Nrl4Cl
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   Na2cOs
   caC12
   NaH2 E'O4
   IÅÄINOs
   N a OIE{
   Fe (OH)s
    + (NaNOs)
   Al (OH)sI + (NaNOs)
t uaqva Fe (oH)
ew-'.•R (IvS/L)
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   i
   i
   i
   i
   i
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   i
   i
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5 ) ee Åq ic1]E'}2k ils cl O" BG ue af rc.
 e 2a, •(' ;}'L a) ig. Tb, .i;k. 7 ]v ij i) i,?. Aff te ?Tltt z5 tw O ? {; 7Lk t L. ts h?{IZ (ml) : -tz ?t y b (gr) . in 6LN
vrkxp . ." (mO : -la s ;i F (gr) (e)2t6lt"m nt-CiXt T'(fÅëdyt ew4tc'va • le / y F bic. Ws/c tREFpt )
ftkk "C k S y 5 •Åq - z h a) workabili ty lt er es.. Lk a) "Ib. pEs TL s cpL. ma' $ l o cnt 6ny. Fi] es ng
JMutTL.utfiEi'}(ts Ltc. esmethimbegPH7'(S- kE VXk 7k.L, workabi1itythi1-uM 6 fL fsvN'ts"taV2. g B itz :?3wt U. -Lge
t rEijtwfaljk{)ii Efpt l) ptL7t.r. -tz s Årt F •x:-x b Vthrtili!JY 1 H?fiVufiEgj L. Jtk" i) = tl- i/ ;- ftVTL-matsL
tc co S 2 6 "c . tu k" 1 o o % "(• =9tte rP as liILk.
 2 8 H rHS as !k L fr. a) Le5. geit eX cT) 1 wt EE me ut ee E• lilr ts. )gee- klj 5 kg /nd/' s -(• ut' li f{E L. ft.T. . tr ts t - År
utX,C .ttsLVi. -gg{T) its {1)]5 eege s fEStl tsraUEfgLcoSIZig{Et t L"cxtthh..
 2 - 2 -- 5 WorkabilitytC"rf'Åë6fires'hikvaX. eerst}'MIizktw{ic#tadi- gyfimp
 2zkSEt,itkeeue far it 7t y F o= .] . 'c osIt'g" B. V.S-.e. ue{icrbincfi L rt.:a) "D tzc-ft-tsNtzve{•tliAEF•ssfire.{Skig;e
tsk6vxt g e tV:VN 5 iLnV '(!i ts 7Z LNhk'. rwIic{tsecigfiE*Bij?e LthN(År g?f;)tt cti-fÅíV\ rk tcueftthQMge ,
tt4 as 2S} E{tk ig ;..i btÅr 6 k to ec Vs. 2N g3 JN di uti2L j5k ertf v= -la 1 y F A" - x l a) uamebi' te. rt 6 -91. s?E e.
fi""nsc-r ti-mediit*rp. le $ y F -sa-x 5 "Nworkable (• to6tk as ajeeras"kt#("&6.
 li yP V - År r=A])S=vc foxvN'(}i. gtc" eext 6r vi=y? iJ - F dierKt L"c. 7kS.ogfojc at swt
hig pt reRig cons istency. c ;lt•bc S 6. trt ilZ}jFiS$ ti)eRk' S U'M)Fig at tEFgeetas{Iitr9- A" gRe
workability. 'ffsr,Ej eCeX?b C tst) 6 C k rbl'(E• g. EEFg!'Åë 6 tUJI2}X'i}rv 5, pttr- )Kil-ns6]Eee'eE p.,e ErbN7:t vN
'tt•R lt, plasticity t}SLk'Z"VN A. A CO5 S'(is ig workabilityt plastieity nlZ;)10Åqn
{glva2 lls 2"1.'(LNA. . frS(;}EtJXIIst"va. 5 tw, b ?E-t!t'zk2 :l- Z. ljiS-ee(iX ma{tOl .] 6#pt•Å}l.eikntzve'tr•.6VtLtxtotrL-
iis KJiil llr re"rÅíVNa)hKILeee-(!- }}, 6. C aÅr .k 5 rs tNptM-E ggkb-Y f )•t År -hÅq-.x F gr.)iXtlgt L• -CiX
g"M 7Ik ikbts8 t tw. D ?ft`Ela". niZ,Jeka$ .3toza S U'fiib,J5i.pa M. -tz s y F zlÅqfi[limt zk t a') ii.Årvme. -S:•iph
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IlNaoH 5 M.5 l,, l204 ao.o 55.9
5 M.5 60 65 97 55.t
rPilFviB}'?73(
5 11.5 80 20 9.5 7O.8 breeding
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le 6.0 40 a92 9.7 5Z6
le 6.0 6e 60 9.5 56.4 breeding
le s.e 80 29 8.2 75.2 breed.tng
1 45.1 loe 544 1O.S 56.9
1 45.1 120 257 Ge.e ,s.s l
Ii1 45.a 14e 114 ao.s 79.6
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iT]t"7v F li, ;/ F" -l 7c y F it1]aJz. s 6]Lf.s,k.tstw!ISLftÅq1)V) 1 e tf]•Pm7{S$!IlwaL. ilS l eePHfigegL'Crd#
".kgiX i m1 th 2 tcaO'Xys, Fcu uaestw Lk. ftft'L, igOili.;JEF-) 6 le 1 y F S iv l e:Lfitw.$thst2r'k'tit t
](; oft -ftpa,ik.asÅqZ)tS- },i•tltLti ss cz)thS!litfafa azÅr. ml ,wa•M(Z)Xg2rnt•?i:g6wt,t15.5 B -(r6moL. 6hva(D1
m1 lirptffscLfto
 as 6trCk$ 7 5 tsbRtwecOWJJreX. xxOtal}twtOe eWiP(va ee S"6ft{4frgL Åq t6ftb.
aÅëtive run tlaj--esRo ti$ 7 F S ,vP ( dvgt{tEetptegt fidih) ft ssigL. eft5okthsue
1 ml ilir -ta 7C År. F ut Olldi otaljE-kVgeiLvChll.ft. A 7Zan:'e!År"!•ssecf# 2rff--va-j}-6ftacb -le 7t ;x 5 utJI]gKO
ge, ig x"!uz' af*g tsc e2 7JÅq me zi( 1 m 1 k fi ll Jt k. a in. b e[L paff es nc L 7k o tb . 90 sr c!)ij e d:t lzstfiEr sp ee trc x-s-
6Oltts =( 2 XFm:L'it" eC. matt]mp,iSl gas flow counter(A).oka TDC---4)va X o"CtaEjffL7ko
 A ft tw ut'tsva pt ft kG k vts le s 7 F S 2tz? kMLti. J tssl ?H O vafJre lt filt o k. k k"ee lkXJwt
trC re V:fafiS(SEtaYketE• ptO i" X k O*nuemaXU:ltX 5 - 5 vark'Sre g -(f b 6.
                   --- tgs -
ge 5 - 3 ti 1 7 År esJ "ll va X 6 t5cStt •Xkig.tw (D vai21*L D.Yi .
kS7Fecwt.gr1) 20 80 aseg:R.I.
















































     X fits'ueesvas ( )pttr..D•IEi'•
4) =,EAss ee k- X UL' igg
(l) -la 1 )/• s 7jÅqgebu4tc x 6nlt(lirt•ifik.etX-Figcz)wa-ptnrciX
 ft s-s . pa s-2 variÅq-]-kthee-va lk il.ejr. :57Cse:} -le-. .}e ;tt b fijkAtsi`7Lk*utzuasict-jt- k, ;sfi2t-AsuktHI;-,telifvssaÅq
E,N.ab6izkvts. Cs+. Kt Na+ ',z E7,v fu iJ Asffmal Js- 7pt pH OIZgbagee'C'd )t-7tL'Cli, GiL S ts e
2 tr;it di Åq kn ?År 2x ft$fi ve e 6. -JEf. -tz s ;/ F k' ithg va elL t'/ v )ij . 7 iv S tts *)t t L '( *GÅ}i2a ig ( *k tc.
ft-Åí. skfi ffE." ) thS,ag Vrs b ii -C V. 6tos' . k:E"e ge., trCpe e 6 •f,th,ptJv P ( JEi Y( Ei. ue(ic S#iEX xxag. ) L O -rh tw
XS(ilifiua S o-C*fiÅ}-%Ftta t L-COimag{t=-]=ss{#• -if-fiZfJSctltl.F ibiz6fe3b thts. d 2t- y t U(#EES-6 Cs Ope
utts-s4.ec thtt- estai v ( to k vÅr.
 90Sr Ode 1 y F nt- 5i• va X 6vei2y ig as Lrk Åq . kf y b t'es ecL- mbS s g/l "{" ts a g % "(' b6 thS. k$ y
F asL ff.LOpaH Mil va L fc rdS o"C ve ikpa- ij[it io "S zi ts va psm lJ ll L. 8 o g/1 (' eZ 2 s % t lt o(h 6. e f 7 F
de 7kvat6suM-6 t. gkDe;itk $ 7 F ag O"Irsut` Åí• t7FtsfiktS}t O,wa?kdi."t"(• M6tost. met2PagfefiOff•IZage t
e its tzCexi7bO)r reS.JbSfu5ZK-L. taee'va.I -la ?t )i F 7 i v PF E ts .-.-,",-kZ,7Lkscl,vare,n.7)SJHilgS7 ElifoLSIA216. e
OitN. af.tt. thE[Jipttz-(f- ig- )' 6eege5 JEfE](. ft ee2 Zifi](. 7jv S : erwt 4 JEil)i,Åqrke"07k$fiimfeEe b,7JÅqmp
---
 1e9 -
ÅqrcJEiEJ(Jeft EiabS7,kXgOncfft t ts vatsÅqÅrfStftL-CtiI•1;ts tsOtfi6in.6thS. paS. cD--•g5ick. ziÅqMim
,\,ti. il"H +(E ,E"l oLS re 'if' Ca HumlJU ms4ge a") 'M v(f va i}A fix 6 as O t re fi C' k6. -e S )i År "M ]v l pP e( Cd . ve
tt"S -EisEi(toS71Åq*a U '( !k V k Ca(OH)2 toseeM trcS[lst:asec-(i' ffElrS- ts . L fittoS o'C swPti va ff)(( tw ti - deay
P( L'C/LÅíV6 CaCO3 to#tr. rL x o( -gtso 90b'r abswti21-git6e t ig EfiE-(- { lt hrbs. eptgo
5.."agi2.1/Ll'a' el) S -b va pli bt)6k""11 "fi'k;} ijNiiS Vi tag.ft 5i"L6. ivli lt2'Ltzr,.aS [k. -la 7t y hN iL• Pr FP' -(f (t[l &' di l "(f
Sb Ca rf :t y"SEEts'FJStsva2-mlh-('. v,lpt[it'vatttvaÅqitgeas 2'L'C teb , JzSXtpt'' "Cwtgt Lfz&tieeokf y 5
t,titifi-s•trv(s'icSvaiXtffEYEtlkkob,:kvts. L Ots L. : 6Cc -lz 7e )/ ts eel ltittgh"a&6Å}f,,•El?-. Ca(OH)2 cD ag1 'ftAg'g'ff,.k,.E';'i"i
ork .Lic igkx a9 /]x a la f, ts 6. C a d l- y tlit ts. N fi5 rc ffdJ*B eeee ua k L. 7F ifi6 iltaO )Vl ret. '(f k S 7 5 7k $ll ma wr, z. SH mp -N
7bk•'t:.i• S"7o Ca ot,EigrdS)kRpt. aSvapa.hll-SL6toÅr 5. kin.va t as lt o(lita*Empo90Sr rbrcaNvaMfiigfaLk
,tt2ljets ps."fi s-ts ss oLtwEgffz 6. eodeExks y F maIic{ascte" bo90sr ots,e$,eq, tltshetmaSFI
va s o"C ts meestct b21.7tz tog. ei't 5va t)h '( tti:}xc"em( fo-Ltti'(izS-se6.
 95Zr. 6Oco. 65Z- n. t44CeK'ri' LvCe} -t! / y 5 'gept 8 O g/1"(f 9 9.5'vg9.g%cl)fi' VsvaiiliastoS'
4'ai,i e,21.t( vti 2.!,. eti}'t. G. }(z)St* e[it7 ,Lt ti iJ vaIJ"(feeV5tkecl)7kiue' •ficten{ic Ili1.; 6 its (Z)-{fe Jb. -}-- .?t y F VLt
? tp v(f" tt7k waft•tto= ml F"a JY'(fkf y F 7k*llim t;.tl. tz tk ts `b titfiE"2'Lk. Zn eck-rwva ifi7
fv tiJ )) ptlj-(i'idl fiI`i'eibgiÅqZ)diesk3fo4i.:Si.ftriElfStrS 6abxX Ag%kt'6'ÅqZ)Å}a.,k FH 1 2.s (z){! s y b S ,v pr ri:trz iet,ti-(
va i2k ty.ki,. .t;k Bt-n Åq . esk t v4, E th{tz re rtil ZÅë 'xL i[$Ef L '( h 6.
 106`TEthioeE,..-Eva- •S•ej YRi2ipt abS-ii .)t ;i ru.".'i'a'Rltc Ek evcfl9its ftur?"ttu 1 g/]. "Cr4 s ofo. 8 O g/lv('95
glef t tit o-c as- g. tt goeeli pt za 6ec o. 65zlh i44ce ois. fi va tt vNq -( ue 5} {k h. L rdts L. -iz s y
F 2Xgi rex va s 6eeXgeOtt (tts ij dy vC, $FS'X.-oke f 7 F K{t' SdLps eeO le 1 y F• l7zEglLg!O ss t (" e[k. k SÅr
-st fd ma$g-xog ffiO fi.ts.hllJ6Smeft-(i- 5 7,,. RS vaFl5lafZ 1e6[Ru e:kfll2 L -C s fi[ffi(Dme(t)tSlueftiR g- hiÅqk
ii{nt jP. fl. 6iin.6tS. Bu CdgZsiÅri•as 5itxtO SS-(f ts 2 -- 8fifi0 as ot S2VÅrtw{ic)Ytme.-Zfig, ittL:tk et
d.l) -(•pt- 6sit$-(- th' b, . ie6RiC].sOfi,mtw• ge'P'tcIlk•g'i (DlttetstrCeiRuC1s"P ehlorohydoxyl ehloro
complex k t' ÅqÅr aa ix k 8) t hib iz k. e iL bo#*M lt rk=paffL fi9*ittt 7rx gA -(f- th 6 ios. 7 iv h v
,ttL-.ok1 7 s Vvl*'('trtgÅq rbS7kge'foftijva= nd Ft L(kf y F 7,kzaEttwt#tzFkik"h'( lak ts
tt,j LY. rJ2s9fl. 4) ;ilb 6o
 106.Rv. cz.ÅrliuhUestP,ner,Å}fi. tr[lt. le f 7 M,k'•tw 2 o - s O g/1 ok'Y'"Eee (' t#1 S06RuCls sb ig tsi2:*AtoS xxla
,j'ts" , 5 g/].SAt TOuai et-(r e:t,7ts;ILvaM. Åq it 6. if Si)LXjglifiStimt L-(Ek L' 6Ruer2.nS{Lff Ilrc(Z)*]utgglg
w'c:' (f# HuOA E LvClj!JSi l67bS. ef]•su'jtrfiStimÅqZ)bettiI[g'C't;itnÅ}tros: lruth.enium(Ru.l.ÅrITO)
comp1ex lc .]tav)s ii tS Jz) 9). Br own tO) tr( X iL trji nitro com-plex (Z) -'- wt JU icÅ} CR.uNO ( NO 2 )x
C NOs )y ( OH )s-. -y (H2 0 )2 ] , x = t '(i' ig b. nitrato co mplexO--&Ufr:it QRu NO
(N. Os )x(OH)y(ff2O)2] , x+y+z=7 '{f' b' 6. 2)'?Lr ein.6(z)fE-flJbgieien,jgol.itosx ]tr'tw'"' .
Ii 1 et cher i t ) 5 ts gma [ff va k-erS' 6 Ru o Åqkt\ JE4oasIL te LB wrv L -t( v,• 6 toS. 6ggegedttik 'mah pFi trC
- alG -
)e:it i t $pt ssonitro compxex)brJfiiiftÅ}LS 6bLt, S. zX$,wt'(fel i06RuCls lic HNOstBr2 ttzC So
-c ue't 4icL. iisi 6 trc }il]N Os •as uevaj#itseL -ck- b . L ftrdS o-c twxt o{ic-P-M(z)Egtufoeci,;.kthsJlilfSta ft-c v" 6
2 ly 62tL k,. -ti 7t 7 F s iv )r ri tzC k-er)" Z) IL iL C)o{t'$JUf.r..bRtg HE l5 ij4v(f Jl? ua7bi. RuC-Zst U:LK5],#lt •p
ftz eswh E: L. -( vts Z) a t tost -tr E " i'L 6.
 F.P . eik lt S 7 F ee ee 5 - 8 D g /l 0em ew vZS 8 O -•- 8 5 % 0ts flpt -(i' a b . 1 g/1 "C" tr:it 6 7 % va
{-K7iT'S" 6. -R,wt e( ng V"h ft F.P, de}IXtÅqJ 2 !tl!O}viÅrfmafefiZfiÅë tsO '(f- te-.) b. Hunter -Bal1owO pa 7 )va xk
tr i' 144Ce-t441Pr. 147IE]tntosE:EijSt:i"`"(f. 157Cs---- 157Ba,, 9OSr- 9eYl. 106IRu-lO6Rli ifl lffr tsatp
Ets cc) vz[f 6 k. -ftS-e o [lt ikpt k : . I: t"L 2 ) cz) tzfS (z)t;k- ieits' Lk Oil I ic S' ih. e#r. - " lt ft ) "ti) ?a-ifr flgas Pm5 J6sse k i't e#i
agiip&za{Ltk. ?vCvikmuFnS OSft Åq Jrit 2i.tj: 157Cg -15ZBa. 9[Sr- 90Y' (Z]) EIIab Jk)gijJS']OSV}m4rt L. LkJbs o
Åq vait? ta ts LftT 'S' 6o
(ii) ref4g. tsÅqDj{IJIIi(Dtemp.
 Xs-4 vafi.l S"twvatrcr xin tar. 1 o-5M/Lat'"!R-zfpa..{ptabs tlJfilL-( ss 60co. 65zn. 106B.. Ia4c.
      Xs-4 -la s Årt F s 7u), pl JIzS(Et,XIiit."fl.oWJig"-I;kllVciicttk. ?g/tfaI{{1).ge,7-\
2zlcbl•letkIY.,pt asCo ssZn maRu1f44ce suSr









  s2 i: }g {-2Sl;l pa,t 1 o'-;"M /1. of yFuttw'8 g/aooinX •X. tr4 s - s k 9.
urLoLrx 'c ts -ti f ;i F 7Lkfaerdi. tzr` -s't. -S- 6 dirtg iXIiabi{-ft-i -s- k, e k za fr. Åq . 65Zn lt va etr t#reeiii*.,,,thsi t }-ssth" ., : toi'
6ittnNL-ch6. eo! -=elt. efat 6o. ti{Sk. Jts"ee"oE31iiirfstiM y s 7jÅq*QigJtoz'EHHa!SfiR. dt7152Ept. d
t7)blit ke. -(f- oi whKrkk Eva X b fi rk ib2tL k. O-f- Ca# Åq . 7trew•04ltCta- = m 1 F" Aidi, ua X 6"k- ta -(i- b6e
a 6r$U'UtStrI)" 6 its cz]År-(f th. A. . LtcJOs., -c, fXlfu"uev(i' 6 t, "( ts tuÅq?lg7ÅrS#.Jfii-S- A. Å}ÅíttNltlfrL LIkXIEiilft;•9h z)grfm]-i ;- 1..
 9OSr oiimNat[t t)-S;oÅrtrcY.kX$• 7bsÅqLkl L'(vts6ior. 9DSr7bi-te ?{ ;i F 7LkfUg{oa ÅqZ.)?ÅíH"NEIIMitva j; ov(
eetiAfiz6t-Jgftfttt'.Tte'ew-(• ts 6. L•rbtsLks 7 År S ]u? ptua ;v-S xthft Åq t ts 1 g+2` M/l PlkoCa
cDokJOew-!Ea'-oSr ztsak 21. 6xÅr:6. a cr5 M/IJ cDlgascua•iS'(ft[kvei2fttost5gXAin.kZ-ijet:] x"Svi.
 Xs - s tze e[it le f y b v•v l rl va rztoSi#l4-S- 6bu' B4cD2tS(g.Eb4t k;t`-x-2pt([)Xilaseit.vi}k. Ca(NOs )2 ,
NalgOsOrd?;MkeiteePP•niti-e&kpt'. Fe CNOs)s. Al (NOs)s k Ettsw{rkza-(fS 5f? 3b. -tz S ;i h
eceeJCI8 O g/1'(f }t) rJv( its tawa,il}t7ÅrS O. 2 M/'u tzrL 7"a Zeh E 7Lktrr'A'"taÅqZ) pHJ6st5 .v 4 tzC1.Ck-E'"S6. e CZ)72ab
Cs feFkit Åq JZ in.e2iLomV.cfg'=lcDh-( YAi"-trenN' o. 2 M/ll c!)tsA va c:it. d t;-)Vl'(f EFe}kkthSZaj'O3' vaX
rdSe Åqk9, k 1 y F 7k sF.u im t o#til e:tL* siit" 2zee v). --S. ijtglNios o. o 2 , o. e o 2 M/L oÅ}S
k. kftCaovOs)2. NaNOscl)za•2rurLthpHOa4tfr;kijx"Åq. tsabgiL#.JfiiLkv"ijatrcLicA:-c1lj}xtw,o
                    - tll -
-iAe 5 - 5 -it f 7 5 S ,v ? mp tw nt,,ig&g' O orEkee il ua `Årtste 6 ige. ZZ igO susif mp













e•oo2 12.55 o 97.7 99•9 9S.4 87.7
o l2-25 o 99•1 99.5 96.9 91.4
[NalgOs 0.2 12-25 o 98.7 89.1 97.5 84.5
' O.o2 12.28 o 98.0 95.5 98.0 85.5
l O-O02 12.58 o 96-4 95.7 97.8 87•5
l o 12-25 o 98.6 99.0 96.4 91.5
lllr-e(N03)s
O•2 5.15 o 7e.1 14.5 7.0 3t'5
: O.02 S2.00 o 99.0 94.5 98.0 90.1
O.O02 32'.31 o 99•5 88•9 97.9 88.t
o 12.25 o 99-6 99.5 98.5 91.0
AIQros)s O.2 4.20 o 94.0 80.0 98`O t8.5
O.02 M.85 o 98-5 99•6 97.5 85.9
O-O02 12.40 o 99.0 99•4 98.5 95.I
o i2.25 o 99.0 99.5 97.5 91.5
if-ikk llJNkv). Lfcpt o'( ju..ioSittligi ;'kgeag(' ts. "pmANO pH ioSma' la"fitrxvaSNfftsAIZit ttde S 7 F
7iÅqfi ig7jvaYrtr -6 6[Åéo. 65Zn. 106Ru. a44Ce lk 8a-:., eqts't&e# 5RXA' in.'):it Lx":.
 2 - t - s -lz Y y År S iy Pr Mts Uc k- erit 6 22S( fiEtts tt pt. {Z) r m •t Naj$tsh
 lgttxJx'ee' cDX,twreftva .l tu{]r. -lz .)t Åri F 7Lk*RtltalrLT 21 6ij Åq (Z)15(ljf{tEty.,$igÅq[)vafivae[lltuIg,Stt,b-Ek•zaZfi(!.År=
n d F' eY jttr-er -rb "h et nj lt lisie' $il lir 5gl: ?)t L 'c la 6 t i2;k 6 ft 6. u n 1 h" JE.l pr"t cl) ig; . = u 6 F' *Å} IF- ÅqD su
7ttpt-ft•]•Xpt as tr;k. le S y F N{icasto,5ofrS(figJff.i•r,wh.$gn- ?gdi. t Åq LÅqXfitf ts 5orsfith-pptt:ifPaEwa(-di-
mobilÅ}tM, deiiE tsE?kpa ]i-(r6b. e S L7?ee. ,,pt, toN5le-(f e[l in1 7 F S ]v1 t.gede}e: ;tslittkfikSt
'ltsgeLsÅq ff.m.-0 ilf ,eq, . -Åq) -]ir (D E{kfi" ' urL - )Vts v( . g 6 va kwt 6S va it tTt -de "fi k 7e2 . -2 k• S•C Shi S. le 5 y s S Jv 1
}' tt'it$RoEll=epscirdirts6]-'(f fo6 Ca(ONI)2 ogeee. ?H. 77u ke i) R)Eit Eoalj{E'ss ff7Iit oft...
•i ) X•',wafi•Zk
 (i ) k .S y F "N 7u a 'ta' =- di cl) {ictl}t'L a9 reJl V( ee S" 6 $tw
 msas zk ieO mi va -ic f ;i b o. 1t- sOg th la k. V• mp S .8; A. net}F Lft O'tb -E ll.k 'ua2 •o ml {lr bew
L. v7 z7 --- iu 7 fi v6 7 ]ftr re fift*t L'( J8fdiÅrg-HCZ 'z3 ?rfours L -( 7 = /- Jv 7 B vd y7 ]y " ij ue
( 1?-vf xrtr ij v rff ) kskabfc. ak"iuaÅ}bi' tT 1 o ml ept.I{SLL. e ix ifLpi $lle..vaigg ;-6 l)iro
N-I-IC]- e lt' p- v hy F va S o-c mefinL7I2 cD 'li) 1/solxG-EDTA fe iiHLri. ueecmafi}liIiiec x o-(Ca Oes
ee k' zaijSlli Lfco --rk.tsÅqD -it f 7 F S yv b' cD-ltVU"tatr[k. M'Al6wtNo -5IB '(f6mp L)'t (z) -lb liffltee vaueuede
geijSdliLtc. ktcili1agetckf ;/ F s •ni1l iE'tSpt•''opHsuIreLft3
                    - fa2 -
 (ii) 6 wt ctc a; 6 eq waxR,ee
 -le .)t y F l'eeer2 O O g/t (D-ti ?t ;/ MN thP erva}\6xxfffa5C va X •p "(6pe L. 6pa'ue(i}113, li .7e
7 F S ,v e6mp-&' • th S ) 1 O O ml va tuSttiittzEkut hll L( 5 fiF.fi nei2P LflOSJtiLeiTM.. 5A ( Spa
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tafrSkbbfto taijfitt, XSI•(z)sssu. vaijE'}Ile:} ut,sAxca'(fms'KQft fi.. b'(?op6.
 g fo a o 1 No Na OH ts '& s o m! trc &t pt A.o Pak. f, aj tw k de {G va s o -( 6wt.tr. sB •z? 6rs L. 6Lt
th,jth(z)as'&a..],twStgeGQvai)46wff$ licxtbbfe. lt k-m•l'aa6ri Åq1.l,szÅ}ly?Lesizcovii-1 e:i JEing. 'tsesag7os'x
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S!" -{t .,t ;,t s S ?v P, 6ys•lk(Z)*Dl di. ]tsftISgEG2gfiue".'.el.tlte. il.?]h.eett•ftirt.Sl, ( -i 5 -6 , 7 ) a ifiletTLifi S•.
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6 5. 5 -- 6 5.4 % va ig k. }- 6. le 1 7 F t zk t ft tw b Ee6 t. ee t," e0 CaO icit la f y F ut -07k
iFat]z mN va ss4 L -c -ii .7t )/ F 7jÅq *ll ijto Åqz) $fi JSt ts• E lt g) bs. -xlf• e[t re ge ca ( on) 2 t L '( r" $g trc xff s' z. .
Ca(QH)2 (Z)rsgeecA'.ERtt:tlLwtS9!jxg Åq s. s x i e-6 reE'(' di6(z)-(f. -iz-?t ;tt F -se-x h #pt$g-Åq)-tÅqz)ue
{tza e iv pt iv . =r ;i " V = } k ?II (z) FHff va 7Lk P vaL tr:it ee va k v, L xa psL Z?g cD ee 1*' Åí" -c" Jge JEE L. Jt cD eeE rL fiEL;N
v ft ptisexEek o ( la k.
 op s -s va .l: tce{lf. -{r $ ;x F S yvJ, ÅqDesue7bSmpDll-itr Z) ua - ,itl.-l P,2k.•maoCa esnctr;l te.ehn S-kthS. 1 g/l
'(f O.OO2sM/L '(' th .io -tzf ;i s uege..thS5oo th-8oe Ak. -S'kio +Ib 5oO •-v soog/1( 7Lk • k1 )/ 5ft
va L-( 2OO-125%) elt o-C ts rtg92 ONcDCE?+lesue. S-lt JbSO.O48t- O.O54M/L tkJk, VtC-S-
l" lt lao
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fiz ss O t ts 6 O as tlt me• "paLk tt . ziÅq Les 7k FP -e 5F iig 2 Å~ 1 o-6 g/ c rf , d?5 ). tErelkpXM( Je) pt ft a) x i iy .,7 ft SJfi
as 4 o %-('7 JÅq 7 77v 5 ewic t.ft ss(z) v(r e3. Å}Lk-F 7LkpFi "(fX?S 1 tEEi,FHB e.rÅrSIZig{gLvbs t 1 Å~ 1 cr6 --t s. Å~t cr5
g/cm' , d. ta ziÅq t '(f o. 7 Å~ t cr"6 -- 6 Å~ a g-5 g/c ixi2• d .lt Et"R22i il! tl.'( V's6. LrbtsU 7x
7 7 )v F maIic {af to3 6 cD es ad •l . g.tdl --- er }iC ee F.7 2 2 its va •bl !.IN L -( fo- 9 . e S L)}e lfi Xe- Pg Xg, tlAtr tc, ff.in.
ua pt5 vÅr -(ee orS6 rt, Jlk ss lt " iz ( vi 6. e sc 6 va oVÅr ( ti S 6 va iAirtl :l-6.
2 ) sng ty rvg ek tw tos4* ms }6 rere
 ilg l lt {as" O •tteq t t. -i(r elt ff a L Åq lt Lti thS . tSll" I ic e4ii `!)-E} JSttoS ts' neti va za. its-. & 6 tx•s eS ee SnieF 7Lki P rk ;ie!,S- ISt
fi 8 O J5( JEri ua X o( tw $# VS O tz ec fr P. ptt L RD -r Vts Å}.P.A va elL. pm mb za b ty wh hl N•N O as fi,pa- ee trc Xic, -xC
-citi;}iiLiM ( EIit{E fg ) -(f(z) "AE pati,i..tostEyeR9uc/3x{l; Åq lt b. g5ft t L. -(X%-cDLS`asni va x o'c,/igtti}tosSt
tse.. g i}x6IAQ. togEiEi V k. tr. S L7}eLtzptasett#ffick (z)ilkfllj2r tsreV"( Elft b diG ,ii. tstos. vtia ee*il;kil
:ra."(,yr!(.op' 611gut-(f`DtzS(gst{gil.stf.Soeek-ft c- .. tadebl{twes1tw'z' il5. sn#pt,!SgeikS tL. sftg-91Ns*cDue
pti' Crk sRÅ}n#7k a") W.evJ VC S o v( rg vaeeftk6 t }2TtrÅ}. )bA titipaeeNtri ( 5 -2 1 ) iA "(fiibgtt6.
N in-D EieT s=e'at





ll iklpFok trLitMti'ge#ff.tw'(' IE)6fJsh. DtrtLesRtiC 2z b ftZt"k Åq . a zaEEt L'(iLF#ilX}'S.6pkoffLxagec{4 izc
x 6 "} 6. tsEijk etk ewItItso{tt'\ ts9fy9••ifÅ} va e[k flk fi -k.lr -?s. St L-( ewLFtOimpae9ft#ec x o -( lktA 6.
Nernst l( xin.t[ir 5 tma*o tcD rs'"pttil b= i/vn ( n = -l;-- o "(f. Åí. Åqo)tz.-"-.•fi•-? o{tsLei a6'2 t-
i oH4cm tlt b.27) a ftses th h" s --- t7 .ts ty- F" 2 (D2i(iti,oeei.:fi-.trcg stxA-c t or5cmi vts stk' 28)
M5 6 il. -1 vi 6. -JE ta "g -zr ÅqD l 2y Årt -v 5iÅr• F-. A -lc i = ( }" X,tL :.P, a) trA tw{k twt it 1 iir5 A. 1 or6 cir2 .b 29)
(• th6o("kotg"trj k):? rt o'-4 -- i o-ian/s tlk b. ti 7v- ; {tago•rsewauas6Å}seoavaLL -s:-( gt
tP to (rt * V5o
 ( 5 - 1 5 ) ii t ( 5 - 2 1 ) ijt t trk. Sif ge. t -3- 6 pm,agmaiMma toSR. lt 6 ua ss rb} tos ib bfk'1-OMiS t
k "-(vÅr6thx fLfiptifiNÅ}uttwtospamspare tk 6be'Am oMgt•k9z"$otstiitnyM. twfiEt•waASfii.ajo"Etti]X-esN
t Lza{ic "IZ -fifk Jtst cZ) ts tf, )rg tw IF E (Z) FÅíes k E' its . ( 5 - 1 4 ) -.St. ( 5 - a 5 ) iSe Z Ndi lk iY. Å}gt -(f X., btslr
6 . t kts di R,wt be . nc ZhkA. )Ek #sE, t L f? -- ff-{ai as O tk pt (t fi lt 5 ig e O tu fit afii eeigO tij di ig ee icit Zk
iS OXS uak6o
        N=k (C,-C) (5 -2 2)
LktoS o-(. -vapa.ueOwaP.SAftas. ffftt,eeF.7vak-tr61tztw.pa.. kfrgdit6fcto0'p-tsLkUagl. -?it?iL
(5-f7)iJS. (5-18))e,. (5-19)rtva isV)( ct frkvagts ptkfe asOva ft" k. kk-16c
blesigebeÅqptOslLas2ZllliiliO, eS[. rspatoSrepatS-6ljetIH. pt, tzc ( s- 2 o ) iS tzc x o-(Skab 5 irt6.
 5 - 2 - 5 @ftttiIi FiS -(f (D trAtwmeue VC S o-C reg i;! in.6 IE t[B
 ---• rc VC twN -(f-o. L fi: thS o -C 2 ft nj fit lg -{f (D i7C]ik li- -Åq) d Jt.- y (Z) e.t twag ,mp. eS . wa ttg b 6 Vtts e itS1 Ltts Vil lf
cl) trAtwmsE,li."-- va bt v-li:-c Jk g v) rdh 6. pa {tsJe4gfi]ti" 5tzc is eri 7n twnttskfotstKXig cD612{ twrgRJosifuvc e) relptgff l: b
Jicg etriLt# pft]gtseAthtos•rs-tlikRr'gt- S"6. av{ictig Os6IL{{ii-(f6K}utAa erk ts !b6IVoe2 . tbzakesfiag'lir
 ts ti, {k=Eiifi=ssitfit{&thS b6asa-{f ts e S Lfte;gtfirefJSti4 V b k.
 1 ) sÅíF 2IL •k:k eq rk{Zi rl taca •tek etnjg (z) tlt{ tw -es ttil
 ma ficfigtosgRz ?L{gi '(f tb va År:it ss in'lt zlr ss -pzaA ec t-.. . tLts( sEt {giigfigtck ostg -(f ÅqDEblltwgde ec x . -(ptgsvNts
tÅ}l l 6 . rtj' ;-T -X{ ic # 04 Ci, cD lj tti eC • ) V) -( t2 Xts tsge (D JI,• Zit e, eS ky k.r tw ts tti its ee 5 L. -C VÅr k ff]'Ee ditli cD 4} 6 4
t kSttrCmstxaftA {fidlS-6 X S va 7x7 7]v maÅqicffitzwa!rtzctt e S LfeesSffijtos:3EEIP9vfth6 tfi5k 6fiaLrc Vts 6o
 NN n- c() et{twmsR eS -rw va g ib at) -(!jx -s Åq . L 7}tL 7os c, -( WfrS)tk. )II-f)bSt olit {t{ag toi Cp oes ttt k Zl [l t S"
2a.ejr. -asL' di va ee4-S- kas ktsifAtwit;l i-g{LÅqtsfi wh-O d Åq EN 6 M.ft ewIX -f-,Lik V. paaj"sh.tspmma'C' Outtwkit e"S t
' Kx E Ba di va les4 L lt vÅr e igk6 t t tos -c' * 6. LkDs o( a ke a) s S k rs di twee itit. i[i{LJ ts9 va ajEk
5RftNfitsFPo--zftNJtllt{twt L-cwatw 6 e t tos'(f g 6ts. ifAtwfyg-Scz)xare'('!ii L)6lzkfitdglE2pto S il
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tracXttTMblLt.ILa9ltretP.3thktbeiigptL. eqilltsuepa,.I,(Ltgij'-tr6 a,as. UNfiEtk t. etltwOgel3kEJEi
Jff'ii.Sl o-jl ( s-2 5 ) iSl {D X Sli(kIÅr2Sf'Lk, VtsA asItf2igffSewÅqz)eeitfFz#riÅqkllifL-em. L"( v-s6 2 -3"2'i.triSl. f.--
t#iitt'b'etri reJivC' obl. {,twff(- vatzCll -s: F,Ssif" 5attwLfRtoSiixg 'vts toib esIla'tlszX waT'"t"i'fEpm-`sstrjsT rgtrC catc tx6 rdS'. I S L
-fic :[.Zdl}Egxiit# firagrtf.L.. ec5 -- 2 8 vajiÅq-3k [k. S UC ras,me'.,as 2r 2 t,-(rtlZ{Wrr IJij&'iSl 2rptÅq a . ma{LQg,IS]3X`ut
{'6 lyffitL -( ( s-2 or ) )kabs'S'Åqak.
]I?-=.g.le' -- nyc l
  op :: r+2 j
  C(x. o) = Co
  C(XN O) "=O
  a (oo. t) =" %
  c(o. t) =o
          xC =• coant erf
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    erf(z) = t?..5o e'--"s2 d2 (s-26)
 it itL itc cotj paÅqic{21g I JtzS(•itEt•ISI$.st,$i.$..oopmaz.Xi-fi."L,'. D ef#1Etpt'S{ktrptpti "(roSt{flkes.tw. r e#dit[llf)tligvfl)tsue
"F,.:ta. a ediee ee. tL"esfilitw-(f 2.Il)6. iliF6tz(Z ( 5' - 2 5 ) iEv)ft ts EL i!TLXen" uak-tr3-k, tY' tl[}injRitÅrG . t'F""•ili-.
Mtll -Z• 2z?M. ( 5 -2 7) iill . ( s- 2 8- G . 2 ) iSl o S S trC lj tlii :.iÅq i'l. k.
    N == D-g-Ittl..., =- de,,yi[l/51-i exp(-nyt- 4S:iÅri....
     ""%/tthte-pt,v
                                   (5 -2 7)
  n=\ ootg
    M == slS] Ndt -c.sJ-'lll5.` ,rf-l -:"?`.t .,. .,jt/lll . f}51g' rp},2.,
         [s' -
     == CoSJIi erfVnt ' (s-2s--1)
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  n =oot ts
    M== 2%sJ:tlllilt (s ---2s-2)
e e va S e# ra{ic•(pt oX iifitc'c" 46.
 L tc toX o v( ttG tiitt va DLti 'c dy 6 t. ?FIZitij{r•lrttl#teen -(f' tfAtwOLtgem v(f'A.. Åq mbee6 2xk'vts ag cD ( r + R ==
O ) (Dte" tiila'-ei ee/ P.fiO i/2 fte(T.Lt&lj L. -(reM S- Z, toX ittchg.It{tliEt}k31t/•.A ( r Sf O) Ots tifi,,,ii",-L (•{l F#gg3• -C-cZ)ifpt'ft.,
-Åq. idi. {ee ec s -- -( me rsij t: itc ei jiig .io fi -er -st, &f.is- eg a •ts ,g.; fwg M.. fr[k ccslx/'SJJi -Ii 1- a tk 6 . A ft tu EEse?\g tits (z) t#F.
t6paincD lge'i';,bnvs-I cDrS :.,i edlme5ftJJkÅq-(f &6t, X e e-(i-wasi L-( Vi6Suttwts" tif, et,.. et Åq ilx" lkEM-.gOrrdi-(f fa.,
'tw Jfi IA{ ee44g EEo ds t trc re e 6 e t lrEP ;StuS. L v( is 9 . L ktos o-( t,h,t2'}h tti Igra!- IVI tc `S'tfJIEi L 'c i,RL}" tÅ}fJoS't'] L 7it f=ta"
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e b L f2 iil;k. fivag 5er)'tfjf. tu ee{ai?E%1.f. ( e :\ o ) cD2H.taa)va{gts9 it •?E"--tlioee i:s d.. edi v!;DT";:"IT'- /r + 2
t lk 6o
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ae4:tstzc Jlpt 7o 8 O'lO- i o-7cm2/d o{lalllr*L. v(h6.
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   doo=Nboicos :=J5JtJJ i'2 '= i. s Å~ i cr5 f-.t s Å~ i crr2cm
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 2 ) g}LWimait•e4{Pl IZSr;}Et•kgi$%'i!COtrAtwastÅ}i
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sg/6o' tic:paiLptXttewtz 5.1 fuTrk(stitgo 1.4Å~1O
40/50 mertÅí:Cu2I"e(CN)6,B'e(OH)s 5.4 2.5Å~1g`-10
!o/se case04)2 5.1 2.5Å~1e-10
tO/20 AilzlÅqas:5g% 5.t 2.5Xfo-10
sg/6o UtaNEE:14.sfici/g 5.i tsnk(Z5Ege) 2.5Å~1o--le
40/50 It 5.A -le4Å~4e
20/50 tt 5.t 4Å~1Dny'IU
fO/20 tl 5.1 4Å~1e-'iO
se/6o it 5.1 asfark(5Ege) O.8Å~4o-10
40/50 tt 5.t O.8Å~4o-10
2g/so It 5.1 -- 1O2.2Å~GO
1e/2o tt 5.1 2.SÅ~1o-'10
2e/sa tsXpXpt(st3tts(gefie:1.s#ci/g 21 be-F-7jÅq(ff,#) 8.7Å~1o'"10
2o/se tt zt gerk(Ng$) 1.4Å~1o-9





la/2o XftesmataftptiEII2({6ELnt:Na[NOs, 2.i rkT7k(Mst) 5.5Å~ac-8
le/2o Na2SD4,Ou2Iib(CN)6,CasPO4) 2.,1 tazk(IStiga) -72.8Å~18
-8R85-t25 {t.AiifiLptXtilncim 2.6 ts-F"zk(ffLit) GÅ~te
R85'25(pasge}*(
tl 2.6 tr .k
R85-25 tt 2.6 bezk(ISEEge) 5Å~4o-10
R85-25(pa,Sg') tl 2.6 tt
1O/20(Block,1eeDl ll -25.7Å~fe tthTz}(eafFtXam sÅ~1o"9,
J
(Vl) : .X 1o9 rad pa,StN eewa'tahiva: lsOc
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s ekl ft B9 va pa e6 tos ne ijf -ko ts .S ss pt 7o o '(? . e e 'C' tiit S -SS M tsl;Lft maÅqic fat fiij fi 2År 6 o •i " di k t b th u )"
6o
 R41ipttag- -(-X lp L ft arttw I2)rZft ptte[} . PftYgISUC lo bt 6 llS(;}t,t&;taptcD ?ftetftk S Cpt'1es IRftsM de Z: tr.it S- 6 t
( 5 -2 9 ) rkÅqZ) X b izCfi,ÅqNA rkL6,,
    o6c 1O OC
   '-5-{ =rF -i5; (Dr-l ,) -- (r+Z.)C (s-2 g)
D. r . Z ldi 1 ) ua te V, -( iiSAg kre. b v(f ij 6. e e (' tsLt wioift nj 7k pt twL et L( V: 6 t ']` tLtt'. ttiFlfiN
-(f Oattwpt-if ezÅ} FS]g[fN blltw,]ifl ee va ti ;bÅq-( JJiÅq ts !rts ft )r.E, . Ill]•fic tigEg? im-(f (D tuSE?Lth-1.,$ig{Z)/pa.-- Eeal$ t igfl. -C X
Åq. tflma{t)tzkmp,bwtvaiott6teevaagee asig'-Cf&6itlj6ptas. ". ijfLfteqlrrtt (s---so) rtu) X S vaiib
E i}Z 6e .
    c ( r. o )=- co l rl :El-L R
    c ( R.• t )=-: o
                                   (5 -- 5 O)
    i'!=o
      lmoOr
ee trcBttes{t{rtsto\Lpt. co ei ta{tbkff] flScDijPJmaeeee'(' M6. Sit EIfees.taDk--•sE t L. ( s - a ) iitt
igen6oec#Uc2ge ;k Laplace -Ege•zava ; o('ge' Åq t. pagfsott.gfFJfiitiL( s-s ,1 ) -;"velt 6
ths. eL2tLkasE tzcpm{t{tagesi3ffthÅr})orstt1paeeN. •i UiP.MtpmIic'CasfJig?DueTl"lt",Me toLlt. t):kioS?5'
thSk itkJ2 nJe2i( 5-5 2 ) iSt. ( 5-5 5 ) ikOX bK.-v=.-- ib"tt6.
   -(C],=fIOOI:a2ilgOJÅqii:ii#3A."))exp(--(-Il;PS!2n2t+n)t] (s-si)
    N== -D g+/ l...,, -.t.!ca, 2C.OD ,J-1(5',B."e exp(-(l'ISfiZ+e7) tj ..,.
jM[
lh
  cx, 2CoD
=x







n=1 (D,dS},2 -F IRiZn )
[i-exp(
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 .Te ,,T( : -Zr nf 2i.se 1 ifg o ?fiÅqs 1 taoBessel uK tw
 Bn :Je(ff)=eci)sc [R:eeticts\ff
 D 1ng-g3Yfitwes.tw h:eq/itr.•ptscOE,.-"
 c,. :rsX54yluewaN r:rktEg{?fEOmeffes.tw
 ,a : ,wa if.va eeÅë .tu
 -i iSklT{,i.." sv. )l,.icll', tT'Il"tii}i!•ElmlglSlNit :KI]ueva ts 2 OoD/IR o{ptt"v(r di) b agraS t e its vcW"i/Sh-S6. -st kNeefinS
,-s,,j S.X orrt di tloua ptXts v(f'itrSt,pt..if`atr iosVetXt 6 fe th rt e Uctk 6f
  'ik'kfee =.}- fi:+.i4?.2 n/{D- (5-ss)
t fi.- gi , fik,ag, tsS ac ts pt -Å} 6 frtc ut fi tzS. Mc/o o-k ts g trth R2 ry /ID oi",ig. t bltwg t K x . -(r 3ks 2 6. G tc
x -- -u "(r• igin.egl'D66v)eglsts.tso\trstes (= o.6g3/R) cDrc{ic7,bs)vl[oo vc j!fteetre\vae[IlE.i--h-(r tttb
7.). JIit .ts.-enfg/fiE,tffre.eevci-:hiR:S Åq •tstlimeue-Åq.rstÅ}it• -ect)VÅr-co,El,lklcEkSJkrkif-yrOit, )ft/jxcaJlt kec sszaVi-(
tY'A;7Jo
 Jlt -lt cD tptptijfla, es{Lf4ÅíXtheeF..- toSag- t JIN k e 6 eue UC PS]gts"t{twpa.pt,.2Sitop;i5tge. dipttwmeX S b ts !jx i:g
vtstt• -, •f.2År lir stej k t L. -c kri s tox bettsg pa. elth tw ag Faj ag ec ts tii cz) t*gLn )mte E lt 6Å}ak (ee s - 2g ) trc e# ,
ig.ij#skh xu'Å}h.ltfi"fte#e: (s-s6) isto di s trcxibAitk.
   e(r,o) = co lrlÅqR
   Sc
   - =o er ,r==O
                                 (5-5 6)
             D   D -g. [;-C - . ..R = - --if a (R, t) == -ke (B ,t)
ae va.[ zaijES"nc-(r'ollt{twes.M Btrgosnyywee. off- $, Lfo tos.-(ke:"AsLN-c-o2iggas-ifx'esl -c•s.
A iX-i ' ec te VJr k ptts;}i!7ktA tt as{tfigXtat4 6Vs tta 3" 6 meec tosttnopgencS*XtsvN wtme ils thL k ger vc ag- LvÅr
e 2-r frzptIr L.fc agOv(i'di 6. Eg vC (5-25)iÅíO*'XiZFVCX ,) '( (5-29)icttftpt ,e-N madiceiiNltee,tB
1fi, tV"Ntt,i"i"k't-N esdiLic"frstb6kJZrt'L-til. (5-' 57)pTSt} (5-58)iESt, (5-59)ptfitOXSVClt
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a=SCo m=1
2 KJo ('Ili' ffm)
(K2 +v`9S ) Jo (i`9m)























(i +BS/K2) (fiS +R2 n/D)
(1 - exp {-cD.P,k + ny )' t]]
  (5-5 9)




i (5 -- 4 e)
e ez trc ,d? m egl. ( s- 4o ) sSt ci) ee, Ktrgl figl ?x Jt# -(f- i.F} z, jox k eg sE vc, iEsNfe .l b gc G o-i -- t o-4 c!y,
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         co -s2T
     .,. 1-. x 2a(1 --e n )
        n==1 (1 +2+22p .2 )
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-pve -cerk . ? ?Lffizts pt5bVoxMoXFesueLeqk c. .. t'tr inric3r (5 - 7 6) iSl S b ( e. .. - e. )/ (euo
- e.) =: R/G +z oFfiesrdsffbiz6o-(-. 2 za'utJttrcs. 'c$,kre9 va•eSife"m.. (s -- 7 s) Sitva
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•#i. iesff]pRsge vc-)vi•cttwtwt-st Lft. ta{gL-maesislecsr.s*:ptEr;tz ]::tljwwKDc - 2 va s b. ---gB
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 gex 2 =a2s --4. ocz)iggo (5-7 2) SicOge P. Ilr. n=5 Og twtifi LflreeetirX5
- 2 s vc fift 3". A e-LX ( s - 7 s ) iS -(r za "at 7,) Åqigk. "e a 6 bS. $ee pt*LF 2 t? 6{3 EFLe4: gc- ) vi '( ft AL I
Hhtasks . igwa f es eeigo ag o -(f 6. 'c as . X,ifto pt•l:-wEI vao#if, Iilkvkmeg ua t 6 e t va x . (.
                                          nA ftÅ}.:-eox Sk{esLt-i)"6etioSgTAbo'lf fo6. 3n t:n46v) tt 2tscj(" Åq lt 6eeE (nz--- T7)
{tc ,1wr iEE L.. ,8 •. ,} id?.., k ÅqD FN7 ig ek rr va i!iii Åq lt 6. X 5 - 2 8 tC ;I: ]l'L et: l. X = O• 5 (Z)aa {tS ,S 24
llt Z,k-C-. aft Z = 4 , 2CDbe.A.ieA -?tL?dtt,et6 , 314JltK-(fe:k. N(DF.wa lir ztJIFk-)ettS-(T
g6.
 p *" VC e tz 5Opa B. fir fg vts. T == O -- O• 5 cD {EL va =*g L -( ( 5 - 7 6) ptit O -Stsc fir E'tk o ft *S ee
frrmp 5 -- 5 9 tzCfiiÅq'3". (5 - 7 6) iS e# t !) ij}4flffe A k•s CsL"[r Åqz)&ilNfgva"Åre'tr L-c z5. ,d7n te l# ertw
taÅqD ee s o Jk E cz) $Åq * il! zi}6eejwt L-c n =: 5 O g v(r l!c tri l]Et"•itsÅqIII l. 'c v: k t lgkv( : v,. ft 7kl L..
(s - 7 7) sitogs(sR{filicit (s - 7 6) pt vclkv-Åq-cebto-ceeÅq. n =s oa-(rotRvaxxgt6rt-tsc
{gL "C t) v, 'C tt. !jxtwLJ'F s ca g LI Zk cz) tw ttGxt '(f za. k vi e t rbS HH 6to} Vc lt o k. ( 5 - 7 7) iSt trc
icl ( s - 7 6 ) iS va fo v) '( [r -- e t L'C tS 5 iT 6 )J's'" `D ma esco st Lth ffi a 21 '( v. 6.
             22 R
    oO
      ntLi 1+ 2+ R2 ffi '-"- 1 - a+z
 ( 5 - 7 7) iiSII (D StS( pt ta# (Z) pt...v: mp Ets eS . J iS `!) kmo O tw }a tor ( 5 - 7 6) Sll cD Ziime eC fiG tif•i. 6 rw
;.ftvc 3 ic -Ng' -c iiRs!*hle- ff2nT fg7kret et7 6 ft ab "zr as ts t gfi. s2x 6o
 ges -• 2 g e3. )fiPRft(D{ge?Le6g[IiAscz)uttw ftk4JSffLft (s -7 6) iR. tff]twlktzavaStL-c.
.it,la,reh e weaver etos"-gk7z (s - s o) ies . nets,Rftoe?LfdsrpA`otrAtwftgeifr Lk (s -
8 4) -rko:-+eereSl ftJÅíigR Lk ag cD -c"e6.
 v,G t Åq vc x == i , -3p` lt lp ti) iL E ( == ,fif[J2 ) = i[, i v(' &;k, zaG ert beti`' ts t. (s -
   (5 - 8 4) ISII rliOtcUÅqXeeF.S[I] , [I] eS. -Zptti.?2tL (5 -- 7 8) ,7 6),
                                   (5 -8 5)                 iSli,es b BA
ep "sk S. b e(. fi. ---O D.' , +. VC Xt l. "C .Jlil Ltti trC ag LÅq k 6. (5 - 8 O) iSl rP (D T ' ss . fi rt S;D







































































[I] l(i) Åq2)' Åq3) Åqi)-Åq2) Åq1)-.(3) Åq2)-(3)
aoeoa iO.9886 O.9495 O.9888 O.O591 -- g.eoo2 -O.0595
O.ODO5 O.9752 O.9467 e.9755 e.0285 -O.O08t -O.8286
a.oo1 O.9652 O.9455 O.9655 O.0219 -o.ooot -o.e22o
o.ges O.9249 O.9191 O.925e O.O058 -- e.ooo1 -o.eosg
O.O1O O.8965 O.8948 O.8965 O.OOt6 -O.OOO1 -• O.OOt7
e.o1s O.8755 O.875O O.8775 8.0005 aoooo -• O.OS05
O.02O O.8584 O.8585 O.8585 o.oeo1 -o.eggl -O.OO02
O,O25 O.8459 O.8459 g.8459 o.ooog o.oooo O.6OOO
O.O5O O.851G O.851t O.8511 o.oooo e.gooo g.oooo
o,ess O.8195 S.8495 O.8195 o,oooo o.oooo o.oooo
O.O4O ,O.8090 O.8090 o.sggo o.sooo aooeo o.oooo
o.g45 O.7994 O.7994 O.7994 g.oooo o.oooo e.oooo
0.050 S.79g5 O.79g5 O.79O5 o.ogoD o.oooo o.oooo
o.e6 O.7741 O.7741 O.7741 o.eeog o.oeoo o.esoo
O.O7 e.7596 O.759.6 O.7596 OiOOOO O,DOOO o.oe6o
fi..O8 O.7465 O.7465 D.7465 O.DOOO OJOOOO aeoeo
O.O9 O.7546 0.7546 O.7546 O.OODO 6.8000 o.oooo
O.1O S.7256 O.7256 O.7256 o,ogos o.oooo aooog
o." O.7t55 D.7t55 D,7155 o.oooo o.oooo o.ooog
9.12 o.7e58 g.7g58 O.7O58 o,oooo o.6gog o.oooo
O.15 G.6948 8.6948 O.6948 G.OOOO o.oooo o.oeoo
g.14 O.6864 O.6864 O.6864 s.ge6e O.OOO8 o.oooo
o.as O.6784 O.6784 B.6784' u.oogo o.oooe o.oooo
O.2•O 8.64A1 O.6441 O.6458 O.DBSO e.ogos o.oeos
O.25 O.6170 o.6a7o O.6a57 g.oooo o.eols 9.0O15
O.5O O.595a O.5951 O.592O o.oooo O.O051 O.OO51
O.55 O.5774 O.5774 O.5716 aoooo O.O058 O.OO58
O.4O C.565O O.565O O.5•556 o.oooo O.OO94 s.eog4
(1) e./e =V2  50+2
 n==t






(3) Cu/euo == eT(a : erfVCif )
----
 G90 -
ÅésDg -(rwaL* rd,ft stL6tN"`g ss cD-zf fo ts ts" ix vdiT tzc$LvÅr. e s Lft ecA a.År ss t -(" tt. Fi
---
.c!)SIZ{twF.geeVCsct64st-tr-fo6 (5 •-- 7 6) , (5-8 O) iSIe#[I] (== 1]') VCStt L.-C$LV,Xdic
isr fi g" (•{] -ss -e th b . e it tt a ftz . 2 ?Last rftee trc fo• lti 6 ij-.= fiL ec {4 cz) sc. nj to st fA ib tL lt vi t).e tw `!) *epue . sL
lt lp tbLt wtsgisxi: v} [v (== T ' = [e ") Åqz)em ee pk] -(fe[it . fie"mox?LptÅqFs] JN (z)ektw 1lr cszit L fcaaofff.
(5 - 8 4) iiR t ts M--•(D pmÅr,.tic ftiiÅq -'x' ts '(r' ig) ts. X5 - 2 g vc( kk. A == 1 (z)za•tlt•(z) [I] =:[Ir ' == [D"
VC gktt6 ( 5 - 7 6) , (5 - 8 O) , (5 -- s 4) slRi(D S-Li'fi reee k• {i i}2.•CF l'rL(1) , (2) , (3) E Lv( X
t.fc70S. ,eq-•cz)TeCStr-il- ;.4 l 2'L6 (D gg1)-(2) , (1År-Åq3) , (2)-(3)n4 }) HA 2) rdtsk;t S tzC. (5 - 7 6) ,
(5 - 8 4) iÅíe[kT = e. o 2 s -- o, 1 s cDkE ee pk]-(t trS ijxtwLJ-F 4 iffi fi a -etos---lk L. T t=: o •-- o. o
2 va sct 't k es ss fitiÅq s. o O O 2 }.. vts S k b a{l) -c il xg k {esL. t k o vC v, 6. s. e 2 LL i, -i a) fl] va St L 'tC ick
(5 - 7 6) iilva k-vitX-whOWn4?-toSIAton. 'twi-boZUAra {d. (5 - 8 4) iSituabt"e"Cijx" Åq kg.
e S Lk{kfiffi] a-7 ee5 -- 6 9 PP va,Ektw.. -6,i-g` -3tr. ftgli. (5 -8 O) iili![k. 0. 0 2 5Jlt Å}O[V eCx"gL-C
icL (5 - 7 6) iRl tM--{i- (ir-l;; ft 6 teS. O, O 2 LA-F' (DT eC J)t'!I L-C Ca (5 - 7 6) , (5 - 8 4) Sij
Xb as ijx" vÅrX}-va'i ft- frdiiK-i". e(DerEeeOT eCyt.tLvC (5 -- 7 6) , (5 - 8 4) rtrdSX Åq-twL'Cvi6
e t pt 6 \lwt L'C . Ma rch t We aver t ec x k•rs-t" ccit T a) fj xtS VÅr {if" va -Å~'t L -c tik itt"1 pt tas ft Åq lt
vitV}kk. LtoiV. O. O 1 Ll'F`(DTeC"t tr-6{SLkee6}i.-S-ttLtraf. fkeg-k(Z):fiee(deXt,,V8kv}t,ig
ibt"L6e
 4 - 5 $,wtEl•ilSl-. Xeek• 2I UeX,E3gViiE2ii
 igfrxhefitwes. uacbbiii fitiik s t oiE!gFk ftigptaf L. k ft xwava ig tshli.zTtwes.twkskth 6 7z igÅr . wtwts lt zg
waeeithgtft ts •pafsetwEReseqe?Lifisc. tz s y b •xo-x b ljt {klzgk• x u'te ju B jv. fi7xue{ktwfi3k t' ft
6aiifteceqt L. 5H2o , 157cs , .?}g}{4c1.kEiertrAtwtzptt L.-(t b t}br)r. fiS(fiEraEtsJl'J-ql'. LLel
S(Eg. tXgeeWJ]f(lillt EÅ}' ÅqD fililiitrZ: J: . -CGI cZ)attw$,ljvft fitfi k =} ft.
 1) {;l;•ILfajgie.:Uvmu&Xge
 (l) afSteq, E81tE21iEEj ere?Lptg (alMthcaEtr)
 71 ij Jv = F iJ Jv . x il- vx ;i#ts.#iA., twStr(z)k'fi'ectw, fisc :iragst6eliffAUC : o 'CJSeTgi Lft{;;?Lfig (ncSnX
ic] -Åq - Ju = y) '(f 2) 6. IE t L 'C 6 JM- N &,. kfg M)Bt t L 'C eeK " tilt 7Z ts (D 'C tf) 6 rdS. ]bjl cz) fiÅ}fi {2pt
'tr' .".D JIs) ft tbigwanc7Sjfit bSekeeSigg- -c- L)ea iis g-c7ÅrSifwt t. "Ck• g' . `sST ] L•fiis t L'( lfiaxmpl..:S•9f.- '4Ytk;tft ;2'r kA L.
(va6. X,wt. va ravik tsoeikjuH.Ntao#k6 Afpt-o2?Lfrit (.rcJn"pZ'ett SP 2s , SPss , SPs8,
S[P s e) '('; efiz 6 ErgLff 7 cm , fi- A 1 o. s cntcD FiligII)Vitvaag"fjeCfiItrv-=Ji. L. SXifficz))tftrz4 kfi--trC
Lft as (z)'(r66.
                   - G9t ---
 IM. (i) {Y}LiXkMStrftreKr:ft ifA'tw$,wtXas ftpa 5 - 7 fi trCrk Sh. XeeAs fii ttij?LitttirwfitrFill)EE(Desijdi
ttc =" Ax U --- 7' fevant"-{!r. -.} -l rifiee, va ifkgr# rf gxee bevaeeVcitNLft ss cz) "cfe6. " 5va zSfi:rdts
b eqe b a:l Ss L. fiTEE k gts t"v t L -c . -Fg5 ti 7- xg va tt reljF zk ] k $ p rf A re to wy b t;Å} eet 5 ix -c k• b . '
-Eg. ts ti i x Ms Å}it trz eik P, Ls Uc ,1 x?L llr ts -p ti 7" .x di tS 7 ij -- - Åq ec x o 'C za fglÅ} 6 ft 'z Lti k. ti 7-' xdi
Orp,b?Lrd,btt fo' i xeetepes ftfajk L. iE-tsma34ie-- B-ua x D (giL"S.hg5ova ftee1!e-(r t 6 X
ro tr( lt ovc v: 6.. e n6u:k2ÅqS2jeek-(fs.Xret"-kt t ts trCzkkuto ft A pt 5 pts ec fiwalU rs 6trC tf -'-'
-]v XjtJtsmp Yy h ec X o 'cSXglireeo vCvi k. XWLJzts ts-fttu cD Jif 7- xwt•PiSNfftT9y 5 e:k. vÅr -SEin.
tsts9ILeajgkgso'taoX{ ltfiijxagÅ}RtCtEBb6ftb05ELee('M6o
 (ii) -ti .)t ;i F'Åq-x FSip.l; U: e.,t• sr iv
 le SyÅr AO ---Xb ; Jgre.Tti.e Jv b i7 Vk5y5 kzk.teSYF Lt 5 5 , 4 g , 4 5 , 5 O %(Z) bl
e.ftw b ltEek ts O e mp mp va gl IV fte mp#4u e:it rs ec 7 em. re, as 5 em0 ueeq7 fi i] Jv -Åqd 70 ( i) y
l') `D-Fdevcza{t tr --'---•n/tw ft pt V--Å~ trc di o '(pt. tsLft. ss cD'zfth 6. e t'L5erk 1 moFXigpl as4tsL
ftLr(D -li,TtwÅqZ)ig{L tf -'-' - Jvdi dedy 9 eS 'Sa L'(apawaas ltrzaiik L. -e ÅqZ)thiH -L b Oas 6 rd: k rttyee ft -ltts
e t.v(. -e(Drtrktsvaptc)"`igit e' --' --]vdi 6r. -ltimt!c pElift* 7 cm. as. $ 2 cntcDffpt71 ]J ]vsd 7'ftx
equaecptva Lk. tO)Ikpt..eop 5 - 7 rt vazT--Tt,xrS-. eqtweevaeSe2'L6lil;twXesJ2tspt:O-ltwhoig,dNtrc!"?L
arftc)Jif J-rxdi ar%ptca}l -ar. PiLs?L 6a g) ti 7pt xee}tPpa ?-ff,fi9ap.A. L'cptgtscDta-e' ee#P SL6t E ig eC. Sk
f2ft$kff t ts:ii!P e•--B---- ettijxajii=y F FSsij(StS(2 L'(sc,ee Erffkf, Jlt.
 `e ]v pt Jv ; if.lge"k9ktw.at L"CziÅq .-te1YMt 1ir 5O % UC t b. wa lir s O -- 1 2 s % tzCXkfe ss
O4 f-aj-re. ig. wavagts ss Oftk.6gA9-Zr7k • -liS75rkfe 1OB % va tb. ptX-Se2 D e-- 4 O O%
vafptai:c.fc ts Åqz) s 1aji ftMvift. ej7e2eeNmarecz)ecwae)'ornjfiS Lft . ptlt!4k"x•cDni],b•YJKellf,5(XfLi4itESe
rk VC" (Z)[[f'?Iii[fi t $,ee agCZ))bftfi.. ect vlt S ;i b 'N" -- X F eeMZiCDee"m` t N l; v(r 4) 6 .
 Gil) fi7Li(tw. Ik•1 fitr (tSr`'Jn•)
 thi]gea s ee-(r-)z&!Åqft '7 l v ,it7 s }" 2-rsfitlt -j}'6dftziÅqptAiy.tw, fitr,StJifiI}2ftisirtwre L. i#?gaftijasgtir
5,2O,55%uarck. fi:K4OO,15O,5OOen5 Oti Jv ftNpt#7em,-eeA15anOtweq.
it.S."d tf :- ]t/ eeasee P'Åqf --os ue L7Z. lt k- twpt, t L"C LB ensw 7 y e= 9 A. fX d S ii= ]v 7 S 7 7' n e` {
t == b i) Jv te -?r M, .t' i'L O. 5 % . tr' ]v lt Bijfm70Hfi er QD ft ab ill .utL gem ar O. O 2 % ffM L ft. ljl fSt t7' iu Vik me
HEenyiif. eig-(ff.tw- itt •uewh t ratw va SFwa -(r6 6. k k' L. iRE ptA. ftiJgetwO N- v3Å}agtt fr• ru{k va ee L -C ee
s,ptv)ipae b. Xenvasts(vatoSptee L•fi?- "tr,vz to. tr'tu{ic,g8-reeffwava-l mbua7k kut6j2sgiabS66. •ite
Oae ss e. -CN'ffk ptIS fttu L( ti)v ft+hvarvptma-tl Lbft . R,wteerc t,d Z.N eeklti de th' i xdi -(r E{9gN
b pt. fo ts vi tSz 'A' dij q. rf i -xtw llr jgeL'C pS]gts 2r ff G!# L. g f2 Xeetijg ft,jx212iji y b UCItS(3-z} Lk.
                    -t92 -
 2) ij?LfrIi(z)igwapt. blrf.$.as/Iccz)paJjfili2iit2ft
 (iÅr ??Llttitae'atEts
 rp.. ee -* e[it rk ep Onj, if EgBl va "S-st -r 6 ?li" t tw. Rtr e{ Oeajg ne t bege ua g N L. pt-7k es. Ift eik ec 5 - 7 O Oek
wa Tgkza ; UL"FS!Nte s. s an. fti:S Z 5 ent(l) ti ii, -Å~ issg kHgv" '(k7Lk{SZ?hlk-trC .k o 'cta[JfE Lft .
 (iP -ti ?t ;i h t-:p-XF k-l1U EJ}i `St Ji-
 ag wa.$ÅqD tsIj fEl or[l ?k o . b k fi2 llge'{r fi Jl: t) ft . - }' k o 'lb . ZWI )M!tri i cD X, )Ksl- be 1 wa ue 2.,,,P pti as ljil L tc ÅqD '})
-FiSi (D fimft tf -v-' - )u Ni er ll51 b Ork St L.. a H 7jk ;li eC kS( ZL L vC fy7k -tsl L bb it. etii fdizk El S )/ 1 (ij 2
Sag4 pm#- .EI,lg.) Figva,JKge.. 2 s oK2/cm2 c!)7YxEE"(fil 6VC 1 H1REE L. )rt,3:wadeeelaxaii'zeceLtoft (D'!)
t--}) uc tp.L. -z cDec•; v fo tiju tt ig ucretsutkFxorc.1.it. vfiers o oc-(tEta7Lkvc x6twgiost--"re
tk62 "elkEtft s aFnHtzetLft . ptgmeiftwLft FH5wao7ktostl KMI.ka2'L6eStLt# . ZEIwa ptttX,
)Kvastts ( on5 ) vathXtt6Mzkk ( em5) o:i]at L(SÅqio6in.k. wtzkgtoS-fttlt oftOSptas
7k rl 1tzS(geL. "nHiee7k. rt-t-i ÅqDGtwIe erfi fs vi. ptUL'gva 4 O Åé-("espt/sSflll}e7iÅq-tclr L tst)ft . ntreeYMet 5 e
ec t 4 o "c t ec k• vi -c EeÅí7keva )tak(Dee"s k vi e t ar as:fi.,Lft(D ti). t$ se( zk pffha"'-. mel be 'fl'k vza
sc, *iVofi pt,,.eseetoSnc!{iJr LkLnPHYK 1 ) -"i)'(rLtA'fz Eg!jg,eva s t) vCutflfti2Efi 2r ev-{'PLft . XXLtrS i&-XB
fi cD ft ms- ft msft 7z Åqz) S EL S ec tw7k pt ec gz de L 7Z .
 (liD t}r'` iix
 b`" iV FIi (D iEes[ V( 7ts' sijJ lt ZEwa*;tj . ij`" Jv ua at S k"ta vl , ÅqD "g E fSli tf]` 2r ti yV Pfii VC$ee VC blIE?k tt LM . "pta
rti cz) *"as t \'tw agt c( ra= eTrk hager a-plia 7o e t vc x . -c a) J}N*bt) 6e t tos-(f 5 6. agcl) 2;?Lt2k Uc t)vN
(as ssS6A,eegskfiliZktSXre(-ts 6DS. tiivOijatsJt2xtoSPEE-Ofihtatk6. (5-75) Sitt
(5 - 7 9 ) ik t va X tii. e3t. zawaH;"'7 f eck 'o"Åq St '(r pt to 6 iz 6.
         Vl euo - eu.. Vl
     f== =" 'nv
        avg eu..-eo Vg
e e l!C VI ed ti jv frc ee 't 6knc "tvav, (Z) {zl: pt. Vg e[k ti )v cZ) 1'* f, {if.z:. co tr{] b' ]v Fdi Pff"l' pii {D kD em ?.igts ee. c.o U ll
k,G'ii s.(Z) Jk.l)aslag.,.fS. e. . eil XIZetiHi;ii(z)ll!.ik.-,. ff..-(f•rd... 6. g)l,lfiko?=!.r!' ]}f2ileq 2 L-c tf Jii FPsSltiÅr•,T•},L6iSLo as cz) ft
tttRStÅq edl e. ==O2 lt 6.
 Et,pt"'(i' ej..T r!'sfiEinr 7 c?n , -bR" 2 emo7 1 V )vrwfi'-"'H ,{.Fi-LiftT-.".,ierc .. tÅr`" ]vÅqicA[/ij o,/`"uL'Fn •;E{Wrtt.le,.vc! s g mx 'ec•?rll.1. L
vC b' yv teglE9.'aElr L bt). nElt.,Eile TLSW.Ccaklg k '-."'k'di-. I. tc. !iF-,[iSe tr' Jii t31m.nt.7.kFbl.?;,s.7 IC:i.fdi ss - )7Tz bt• År. ml:gSi!TL k,xrg7jÅq
Tk..rijtt b . nvi-fi',ts,.t".itli-.-"t,it" L.bt) v'CStl:'i.".-.3 L. RnN=eLi-i,'paElgicZ)EIgt7jl(I/i-i,t .-' sem L trrL Jijllkf( rts (Z) fift ?ts f, v'C ,f ]ti C[)kFifiilSRVg
s Ltc. Jecl)ik.b)' jvkg-Becrst-tw t 1 s g o cpm/mlo " v f- g Arff•tw,. 2 o rm fe1.ftvce.. eif.IjEg
                    -G95-
L. Jlt tkt#Xes-i de 2r 7if :'-7 X$fi'CfffsuL"C 1 moFpt5ta ,l: (S2 maFHSlkeC %.. ftgeJlXliLft.
 5) tlt{trX,ge"i}iii
 G ) atti g} Åqz) ut 5ti{Litme
 ij?Les rp va 2 koYff-"tw•E llg,taer ths' ge frÅ}.-1}' k Å}a •2r va (ct . - fr i't 6 o ww erL ]Il 6 6 vÅr icS {tilfpm,.ffLA9 lt whmerc
st ,. -(K tsg S".sblflk51Ilt}{c[) etk/i?kJoseei3ge3 ftptÅr,-e-)` k)fiISeigJf.S fo 6. e S l.7zrv.ff Ziraj tsEtiIE-il'6kab.
'1,E•,fivc FsEI! -S" 6 stcDgAag v(r- {ll;ILikltiasiStr vat ) Lr, vc ei.t. s H Pdi. PaY titts va fii g7LlÅq kLrk L-c Fts g:Big igg!ft2 EtsL.
k 7t y F -q-x b kza: UL' eJv St Jv trCovts vC (cl titltwX'de-'tSI:]rascft.Åq v År Vg cDfitgzk4i Va 1 2 HFfiS}fi'es L.ft.
,i
.-
t7.)71,.-eel it6oM4)itit. irpt--jex•ffi: ,wtizc#t t"6a-(ra)FH7s s H ekpfe. tr'Jv (DijAp ickaeaYeeptyo
i7"Junc-itgguck,ig7klirreft L'( 1 mofnS 1 HfffrtrclEitL. iilta"ptt "-lirI Åq t t ts ec iÅr' Jnx arfiY?S/7-tt LazÅrft.
la f y År -xs -x s . =e Jv B ]v. tr" Jv oÅ}fi aert . ig- wa mp ts (Fse fi ftt !g( ee ike6 e t ct$wa th 7F aj
i•r•E-c- ab ! . -hgecz)iXfilpm,meuc xD -cwatiiigin.fe ts c) ÅqD[ljMz. 'ech gt ig va tf Åq PR6tLft ts ÅqD '(tb6 S.
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